application or service possesses different requirements in terms of coverage area, message delay and throughput ( In RVC and IVC, vehicles require on-board computers and wireless networks to allow them to contact other similarly-equipped vehicles in their vicinity or to roadside access points which, in simpler terms, is a specific point where the information is first introduced into the network. By exchanging information, in the near future, RVC and IVC will be able to provide information about the local traffic situation, real-time vehicle diagnostics and a variety of value-added services to improve comfort and safety. Future developments in automobile manufacturing will also include new and expanded communication technologies in the area of entertainment, context awareness information, and remote diagnostics of both the vehicle and its occupants. The major goals of IVC and RVC are to provide increased automotive safety, to achieve smooth traffic flow, and to improve passenger convenience by offering passengers both information and entertainment. Vehicle-to-vehicle communication (IVC) systems based on wireless ad-hoc (dynamically self organizing) networks represent a promising solution for future mobile communication because they minimize communication costs (licensed frequency spectrum and mobile communications based on VoIP, etc.) and guarantee the low delays required to exchange safety-related data between cars. IVC will soon allow vehicles to self organize themselves locally in ad-hoc networks without any pre-installed infrastructure. Having cars carry all of the communications infrastructure in them will require fewer unsightly communications towers and permit each vehicle to be a tower in itself, in the sense that they will be able to transmit, relay and receive information without any visible infrastructure. Communications in future IVC systems will not be restricted to neighbored vehicles travelling within a limited radio transmission range, as is currently the case in wireless scenarios. Future IVC systems will provide multi-hop communication capabilities to relay data and information by employing intermediate vehicles located between any specific sender and receiver as relay nodes. One of the most obvious issues relating to IVC or RVC is the velocity of the mobile devices.
One of the effects of velocity is to make signal strength extremely variable. Chu and Stark show in [2] that fading (interference) is a direct function of velocity. Based on simulations, they observed that signal strength is best maintained between vehicles that travel at lower velocities because the signal strength varies more slowly, thus creating much less [3] [4] [5] [6] [7] [8] [9] [10] ). In 2004, the IEEE group created the IEEE 802.11p (Wireless Access in Vehicular Environments, (WAVE)) task force [11] . The workforce established a new standard that essentially employs the same PHY layer of the IEEE 802.11a standard, but uses the 10 MHz bandwidth channel instead of the 20 MHz bandwidth of IEEE 802.11a. With respect to the MAC layer, WAVE is based on a contention method (i.e. CSMA/CA), similar to other standards in this group. The purpose of this standard is to provide the minimum set of specifications required to ensure interoperability between wireless devices attempting to communicate in potentially rapidly changing communications environments and in situations where message delivery must be completed in time frames much shorter than the minimum in 802.11-based infrastructure or ad-hoc networks [12] . The used frequency spectrum in an 802.11p network is divided into one control channel (CCH) and several service channels (SCHs), as shown in Figure 1 . The CCH is dedicated for nodes to exchange network control messages while SCHs are used by nodes to exchange their data packets and Wave Short Messages (WSMs). The link bandwidth of these channels is further divided into transmission cycles, each comprising a control frame and a service frame. The draft standard suggests that the duration of a frame (either a control or a service frame) is set to 50 milliseconds. Authors in [13] evaluated the Packet Error Rate (PER) performance degradation of the WAVE PHY layer due to the time-varying channel and the Doppler Effect. They conclude that the estimation process is significantly affected by rapid changes of the channel, severely affecting the PER performance, while the Inter-Carrier Interference (ICI) has little or no impact on the performance at small data rates. WAVE also has a limited transmission range; simulations carried out by [14] show that only 1% of communication attempts at 750m are successful in a highway scenario presenting multipath shadowing. The MAC layer in IEEE 802.11p has several significant drawbacks. For example, in vehicular scenarios, WAVE drops over 53% of packets sent according to simulation results [15] .
F u r t h e r m o r e , r e s u l t s i n [ 1 6 ] s h o w t h a t t h r o u g h p u t d e c a y s a s t h e n u m b e r o f v e h i c l e s increases.
In fact, throughput decreases to almost zero with 20 concurrent transmissions.
www.intechopen.com In other words, they must operate within the physical coverage radius of the BS. In nontransparent mode, one of the relay stations (RS) provides the control messages to the MS. The main difference between the transparent and the non-transparent mode architecture is that in transparent mode, RS increases network capacity while in non-transparent mode, the RS extends the BS range. Additionally, the RS can be classified according to mobility and can be fixed (FRS), nomads (NRS) or mobiles (MRS) [22] . In [23] 
Scenario simulated and results obtained by simulations
In this section, we perform a simulation study to verify the efficiency and performance of both technologies as a communication media applied into a vehicle-to-infrastructure (V2I) communications environment. The performance of the two systems was evaluated for different vehicle speeds and traffic data rates. In order to evaluate the performance of both technologies, we carried out several simulations in the NCTUNs network simulator and emulator [26] , which is a free network simulation tool that runs on Linux. The reason behind the decision to use this tool is that NCTUns provides reproducible and traceable results. The simulator tightly integrates network and traffic simulations and provides a fast feedback loop between them. Simulation models for mobile WiMAX with the support of several features (such as PHY OFDMA, PMP and TDD modes, QoS scheduling services, among others) and for 802.11p that supports IEEE 802.11p On Board Units (OBUs) and Road Side Units (RSUs) are defined in NCTUns simulation tool.
As the metrics of performance evaluation, we mainly use the throughput, the packet loss rate and the packet end-to-end delay sent from the source node to the receptor node. The aim of these metrics is to quantitatively determine the packet loss average during the overall communication session, the average packet end-to-end delay sent from the source node to the receptor node and the average throughput obtained for the overall communication process. Figure 2 , for the case of 802.11p, each base station has a coverage area of 1000 m and a common coverage area of around 100m. The RSUs are connected to the router by means of links with a capacity of 100Mbits (to avoid any bottleneck outside the considered WiMAX/802.11p V2I networks). Each RSU is configured to provide the service in channel 174. The movement of all vehicles on the road is generated randomly by the simulator. In NCTUns, each vehicle can be specified with different auto-driving behaviors. A driving behavior is defined by a car profile. After inserting vehicles, one can specify what kind of profile should be applied to an Intelligent Transportation System (ITS) car. We use the car profile tool included in NCTUns to define the behavior of the cars. An overview of the information of car profiles used for the simulation is shown in Table 2 . The simulation is divided into two scenarios. In both scenarios, we present a communication model between two vehicles moving in opposite directions. Our first scenario studies the impact of vehicle speed on performance of both technologies into a V2I communication environment. This scenario consists of a constant bit-rate application running over User Datagram Protocol (UDP), and we have set the source data rate to 1Mbps. In this scenario we vary the average speed of the vehicles to 60km/h, 100km/h and 200km/h. The first speed reflects the typical mobility within an urban region, while the second and third speeds are meant to meet the IEEE 802.11p set requirements. In this scenario we examine the impact of varying the vehicle speed on the average throughput and the end-to-end delay. The second scenario studies the impact of the source data rate on the performance of both technologies into a V2I communication environment. This second scenario consists of a variable bit-rate application with an increased traffic flow, consisting of exponential UDP traffic varying from 1Mbps to 6Mbps, in which we evaluate the impact of varying the source data rate on both the throughput and the end-to-end delay. In this scenario we set the average speed of the vehicles to 100 km/h, which is a realistic value of vehicles on the highway. An overview of the parameters used for the simulation configuration is shown in Table 3 . Simulation parameters
Simulation environment and setting

Simulation results
As previously mentioned, the first simulations study the impact of vehicle speed on performance of both technologies into a V2I communication environment. Figure 3 shows the impact of speed in the rate of packet loss. Results show there is an increase in the rate of packet loss when there is an increase in speed and the 802.11p technology is used. Results also show that when the vehicle speed increases, the connectivity time to the 802.11p RSU decreases, which, in turn, reduces the amoun t o f d a t a r e c e i v e d b y v e h i c l e s . A s a consequence of the increased speed, the number of handovers increases, resulting in a greater number of packet losses. However, we observe that when the 802. technology is used, as there are no handovers, the percentage of packet loss is almost null. Fig. 3 . Impact of vehicle speed on the rate of packet loss. Figure 4 shows the impact of the vehicle speed on the average end-to-end delay. We can observe that for 802.11p, when vehicle speeds increase, difficulties related to handover increase, which then introduces a considerable delay in the communication process. However, in the case of 802. , there is no required time for the handover execution, which explains why it maintains a low average delay. The data presented in Figure 4 shows that the end-to-end delay for both technologies is less than 100 ms, which meets the minimum requirement of most ITS applications. Finally, Figure 7 shows the impact of varying the source data rate on the average end-to-end delay. The results show that 802.11p technology experiences shorter delays when the source Fig. 7 . Impact of the source data rate on the average end-to-end delay.
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Conclusion
This Recent Developments in Mobile Communications -A Multidisciplinary Approach offers a multidisciplinary perspective on the mobile telecommunications industry. The aim of the chapters is to offer both comprehensive and up-to-date surveys of recent developments and the state-of-the-art of various economical and technical aspects of mobile telecommunications markets. The economy-oriented section offers a variety of chapters dealing with different topics within the field. An overview is given on the effects of privatization on mobile service providers' performance; application of the LAM model to market segmentation; the details of WAC; the current state of the telecommunication market; a potential framework for the analysis of the composition of both ecosystems and value networks using tussles and control points; the return of quality investments applied to the mobile telecommunications industry; the current state in the networks effects literature. The other section of the book approaches the field from the technical side. Some of the topics dealt with are antenna parameters for mobile communication systems; emerging wireless technologies that can be employed in RVC communication; ad hoc networks in mobile communications; DoA-based Switching (DoAS); Coordinated MultiPoint transmission and reception (CoMP); conventional and unconventional CACs; and water quality dynamic monitoring systems based on web-server-embedded technology.
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